Single-crystal X-ray study T = 173 K Mean (C-C) = 0.004 Å Disorder in main residue R factor = 0.048 wR factor = 0.082 Data-to-parameter ratio = 16.6
Comment
!-Unsaturated amino acids are of value in terms of their biological importance and their utility as asymmetric synthetic building blocks (Rutjes et al., 2000) . The double bond is a masked functional group and can be easily transferred to !hydroxyl, !-halogen, !-epoxy, !-amino, aldehyde, and carboxyl amino acids (Reetz, 1999) . In the course of our ongoing [3.3.0]-, [3.4.0]-and [3.5.0]bicyclic -turn dipeptideinserted biologically active peptide syntheses (Gu et al., 2005) , a practical large-scale synthesis of enantiomerically pure !unsaturated amino acids has become necessary. For this purpose, we have developed an alkylation-hydrolysis two-step strategy, shown in Fig. 1 , for the R enantiomer using the Gly Ni-R-2-[N-(N 0 -benzylprolyl)amino]benzophenone (BPB) complex (Gu et al., 2004; Belokon et al., 1998) , in which fractional crystallization plays a critical role. Thus, allyl glycine and but-3-enylglycine nickel(II) complex major products can be purified by the products mixture by recrystallization from dichloromethane and diethyl ether. However, during the purification of the (R)-pent-4-enyl-glycine-nickel(II)-(R)-BPB complex, the minor product, (3) (title compound), crystallized out first, and the mother liquor became a solution of the pure major product (4).
The structure of (3) is shown in Fig. 1 . The configurations of C6 and C31 were found to be R and S, respectively, in contrast to the two R configurations of (4). Another interesting point regarding the crystallization of this compound is that a racemic mixture made of (3) and its enantiomer self-resolve, producing crystals which are identical to those obtained from solutions of the enantiomerically pure compounds (Carducci et al., 2006) .
Experimental
The synthesis of the title compound, (3), was accomplished starting with Gly Ni-(R)-2-[N-(N 0 -benzylprolyl)amino]benzophenone com-plex (1), which was synthesized from (R)-proline in three steps (Belokon et al., 1998) . Ni II complex (1) (10 g, 20 mmol) and ground NaOH (8 g, 200 mmol) were added to a flask which was purged twice with argon. Anhydrous DMF (80 ml) was added by syringe, and the mixture was allowed to react for 5 min at room temperature before 5bromo-1-pentene (2.3 ml, 19.4 mmol) was added in one portion. The reaction was then kept at room temperature for another 5 min. The solution was decanted into an aqueous solution (800 ml) containing 5% of acetic acid. The suspension was dissolved in benzene (800 ml) and the emulsion was diminished by filtration through Celite. The benzene solution was washed with brine (4 Â 800 ml), dried over anhydrous MgSO 4 , and concentrated in vacuo. The sample was loaded on a short column, and flash column chromatography employed a gradient of acetone in dichloromethane (2 to 40%) to afford a mixture of diastereomeric Ni II complex products (3) and (4) (96% combined yield). The solution was concentrated under reduced pressure, and the residue was dissolved in a small amount of dichloromethane. Diethyl ether was added slowly until a small amount of precipitation was observed. Dichloromethane (1-2 ml) was then added, and the solvents were allowed to slowly evaporate from the open flask overnight. The purple minor product crystal (3) was collected (9% yield; m.p. 523 K).
Crystal data
[Ni (C 32 H atoms were included at idealized positions although many could be found in a difference map. They were constrained to ride on their carrier atoms [U iso (H) = 1.2U eq (carrier atom) or 1.5U eq (carrier atom) and C-H = 0.95-1.00 Å ]. A rigid bond restraint was applied to all atoms such that components of the displacement parameters in the direction of the bond were restrained to be equal within an s.u. of 0.01. There is rotational disorder present in the phenyl ring containing atoms C8-C13, which was resolved by splitting the ring into two parts and applying a similarity restraint to the U ij components of atoms within 1.7 Å of each other. The population of each component was allowed to vary and refined to a value of 0.58 (2) for component B.
Data collection: SMART (Bruker, 1997) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 1997) ; software used to prepare material for publication: SHELXTL.
Figure 1
The title molecular structure, with 50% probability displacement ellipsoids. Both disorder components are shown. 
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Special details
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
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